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ADDENDUM A 

CERCLA Section 106, 42 U.S.C. 9606 



19606 TITLE 42-THE PUBLIC HEALTH AND WEUARE Page 1432 Page 1433 

from hazardous substances releases shall, to 
the greatest extent possible, be in accordance 
with the provisions of the plan. The President 
may, from time to time, revise and republish 
the national contingency plan. 

(Pub. L. 96-510, title I, § 105, Dec. 11, 1980, 94 
Stat. 2779.) 

• V. 
DXLEOATION or FtmcnoNS . 

ResponsiblUty for amendmeht of the national con
tingency plan and all other functions vested In the 
President by this section delegated to the Administra
tor of the Environmental Protection Agency, see sec
tion 1(c) of Ex. Ord. No. 12816, Aug. 14, 1981, 46 FJl. 
42237, set out as a note under section 9615 of this title. 

SEcnon RxrERKED TO IN OTHER SECTIONS 
This section Is referred to in sections 9601, 9604, 

9611,9651 of this title. 

9 9606. Abatement actions 

(a) Maintenance, jurisdiction, etc. 
In addition to any other action taken by a 

State or local government, when the President 
determines that there may be an imminent and 
substantial endangerment to the public health 
or welfare or the environment because of an 
actual or threatened release of a hazardous 
substance from a facility, he may require the 
Attorney General of the United States to 
secure such reUef as mky be necessary to abate 
such danger or threat, and the district court of 
the United States in the district in which the 
threat occurs shall have Jurisdiction to grant 
such relief as the public interest and the equi
ties of the case may require. The President may 
also, after notice to the affected State, , take 
other action under this section including, but 
not Umited to, issuing such orders as may be 
necessary to protect public health and welfare 
and the environment. 
(b) Fines 

Any person who willfully violates, or fails or 
refuses to comply with, any order of the Presi
dent under subsection (a) of this section may, 
in an action brought in the appropriate United 
States district court to enforce such order, be 
fined not more than $5,000 for each day in 
Which such violation occurs or such failure to 
comply continues. 
(c) Guidelines for using imminent hazard, enforce

ment, and emergency response authorities; pro
mulgation by Administrator of EPA, scope, etc. 

Within one hundred and eighty days after 
December '11, 1980, the Administrator , of the 
Environmental Protection Agency shall, after 
consultation with the Attorney General, estab
lish and publish guidelines for using the immi
nent hazard, enforcement; and emergency re
sponse authorities of this section and other ex
isting statutes administered by the Administra
tor of the Environmental Protection Agency to 
effectuate the responsibUlties and powers cre
ated by this chapter. Such guidelines shall to 
the extent practicable be consistent with the 
national hazardous substance response plan, 
and shall include, at a minimiun, the assign
ment ' of responsibility for coordinating re
sponse actions with the issuance of administra

tive orders, enforcement of standards and per
mits, the gathering of information, and other 
imminent hazard and emergency powers au
thorized by (1) sections 1321(c)(2), 1318, 1319. 
and 1364(a) of title 33, (2) sections 6927, 6928, 
6934, and 6973 of this title, (3) sections 300j-4 
and 3001 of this title, (4) sections 7413, 7414, 
and 7603 of this title, and (5) section 2606 of 
tiUe 16. 

(Pub. L. 96-510, tiUe L ! 106, Dea ll. 1980, 94 
Stat. 2780.) . - : 

REFERENCES IN TEXT 
This chapter, referred to in subsec. (c), was in the 

original "this Act", meaning Pub. L. 96-510, Dec. 11. 
1980,94 Stat. 2767, as amended, known as the Compre
hensive Environmental Response, Compensation, and 
Liability Act of 1980, which enacted this chapter, sec
tion 6911a of this title, and sections 4611, 4612, 4661, 
4662, 4681, and 4682 of Tltte 26, Internal Revenue 
Code, amended section 6911 of this title, section 1364 
of Title 33, Navigation and Navigable Waters, and sec
tion 11901 of Title 49, Transportation, and enacted 
provisions set out as notes under section 6911 of ttifa 
title and sections 1 and 4611 of Title 26. For complete 
classification of this Act to. the Code, see Short Title 
note set out under section 9601 of this title and 
Tables. 

DELEOAHON or FDNCIIONS 
Functions of the President under subsec. (a) of this 

section delegated to the Secretary of the Oepartinent 
in which the Coast Guard is operating, with reject to 
any release or threatened release involving the coastal 
zone. Great Lakes waters, ports, and harbors, with au
thority to redelegate, see section 3(a) and 8(f) of Ex. 
Ord. No. 12316, Aug. 14,1981, 46 FJt. 42238.42240, set 
out as a note under section 9615 of this title. 

Functions of the President under subsec. (a) of this 
section, subject to certain specific delegations, delegat
ed to the Administrator of the Environmental Protec
tion Agency, with authority to redelegate, see sections 
3(b) and 8(f) of Ex. Ord. No. 12316. 

SECTION REFERRED TO IN OTHER SECTIONS 
This section is referred to in section 9607 of t.Mg 

title. 

99607.Uability 

(a) Covered persons; scope 
Notwithstanding any other provision or rule 

of law, and subject only to the defenses set 
forth in subsection (b) of this section— 

(1) the owner and operator of a vessel (oth
erwise subject to the Jurisdiction of the 
United States) or a facility, 
' (2) any person who at the time of disposal 
of any hazardous substance owned or operat
ed any facility at which such hazairdous sub
stances were disposed of, 

(3) any person who by contract, agreement, 
or otherwise arranged for disposal or treat
ment, or arranged with a transporter for 
transport for disposal or treatment, of haz
ardous substances owned or possessed by such 
person, by any other party or entity, at any 
facility owned or operated by another party 
or entity and containing such hazardous sub
stances, and 

(4) any person who accepts or {^epted any 
hazardous substances for transport to dispos
al or treatment facilities or selected by 
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ADDENDUM B 

Record of Decision, Remedial Action Alternative 

Selection, Reilly Tar Site in St. Louis Parjc, 

Minnesota, July 6, 1984 



I-.-.-.:-. . •• " o-
Beocttt) of Decision 

Renedial Action Alternative Selection 

^ ^ — 
T ' 

Site; Reilly Tar Site in St. Louis Park, Minnesota. 

Dcxuments Reviewed 

I. have reviewed the following documents describing the anadysis of 
cost-effectiveness of renedial alternatives for the Reilly Tar site in 
St. Louis Park, Minnesota. 

"Evaluation of Ground Water Treatsnent emd Water Supply Alternatives 
for St. Louis Park, Minnesota," Ql2M-Hill, June 1983. 

Sunnary of Renedial Alternative Selection. 

"Study of Ground Water Contamination in St. Louis Park, Mn.," 
E. A. Hickock and Associates, November 1981. 

"Transport of Coal Tar Derivatives in the Prairie du Chien-Jordan 
Aquifer," USGS, February 1981. 

"Recomended Plan for a Cotprehensive Solution of the Polynu-
clear Aromatic i^rocarbon Problem in the St. Louis Park Area," 
Environmental Research and Technology, Incorporated, 
1983, Performed for and at the expense of Reilly Tar and Chemical 
Corporation. 

Description of Selected Remedy 

C(Xistruction of a granular activated carbon (GAC) water treat
ment i^stem at St. Louis Park Well 15/10 as a major ccnponent 
of restoration of drinking water quality to St. Louis Park, 
Minnesota. 

Operation of the above system at 1200 gallons per minute will 
also serve as a najor ccnponent of a gradient control well 
system. The operation of the gradient control well system 
will -protect the drinking water supplies of neighboring cities 
from contamination, and allow St. Louis Park eventually to 
open other %(ells closed due to contamination. ^ . 
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Declarations 

Consistent with the Ooraprehensive Envirovnental Respcmse, Oonipensation 
and Liability Act of 1980 (CERCIA) and the National Contingency Plan (40 
CFR Part 300), I have determined that installaticxi of a granular activated 
carbon water treatment ^tem at St. Louis Park well 15/10 is a cost-
eff|ctive remedy and provides adequate protection of public health, welfare, 
and thg environment. Ihe Minnesota Pollution Control Agency has bron 
c^sjiilt^ and agrees with the approved remedy. In addition, this action 
will require future operation and maintenance to ensure the continued 
effectiveness of the remedy. Biese activities will be considered eis part 
of the approved action and eligible for O^nist Fund monies for a period of 
up to one year. , 

I have also determined that the action being ̂ aken is appropriate 
v^en balanced against the availability of Ttust Fund monies for use at 
other sites, and is consistent with a permanent remedy at the site. 

I am approving the instsdlation of a granular activated carbon treat
ment system since a delay would create an unnecessary risk to the public 
health during peak usage of the City's water supply and edlow the contam-
inaticxi to migrate further towards other municipal water supplies. 

The State has largely canpleted a feasibility study for remedying the 
remaining problems at the site. The extent of ground vatec oontaminatioh 
has been determined for some additioncd aquifers affected by the Reilly Thr 
<^ratic»i. 

Following completion of the feasibility study, the State will ooiduct 
a public meeting On any edditional remedies required to mitigate the oon-
tcminated ground water plume and source of contaminaticxi at the site. 
After submittal of their recommendation, I will make a further determi
nation on the eppropriate remedy for the remaining study arecis. 

Date I 1 ' Le^ M. Thomas 
Assistant Administrator 



.r: ' Sunmaxy of Banedial Alternative Selection 

Reilly Tar and Qiemical Ocapany 

St. Louis Park, Minnesota 

r-^ 
^ * 

SHE -LOCATION AND DESCRIPTION 

!Ihe Reilly Tar and Chenical Conpat^ site occupied 80 acres of land 
located in St. Louis Park, Minnesqta. A copy of a site naqp is attached 
(Figure 1). ttie plant site, called the Republic Creosote Works, was located 
west of CSorharo, Republic and Louisiana Avenues, south of 32nd Street, east 
of Pennsylvania Avenue, and north of Walker Street. The oorpany no longer 
owns the land; the City of St. louis Park purchased the land from Reilly in 
1972 and it is currently owned by the St. Louis Park Bousing and Redevelop
ment Authority. The City is contiguous to the City of Minnee^lis and 
exhibits a. similar population density. Currently, the site is a park with 
a portion of it developed with oondominions. It is located in the midst 
of a residential area idth some snail industry. 

SITE msTore * 

From 1918 to 1972 the ccnpai^ operated a coal tar distillation facility 
and »iood preserving plant. Its priji^ production was creosote. The 
chenical oonpounds associated with this process are polynuclear aromatic 
hydrocarbons (PAH) and phenolics. Many of these oonpounds pose health 
ri^s and some are carcinogenic. The release to the environment of these 
oonpounds occurred during the coal distillation process and from materials 
stored on the site. The materials were apparently dumped into a ««ell, 
referred to as W-23, lAiich penetrated to the Mt. Simoivllindcley Ajuifer, 
a depth of about 900 feet. The %fell %»& cleaned out by the Minmsota 
Pollution Control Agency (MPCA) to a depth of 866 feet. Goal tar was 
renoved down to a depth of 740 feet. Evidence of contamination of the Mt. 
Simon/Hindcley Aquifer has not been found at this time. Wastes containing 
coal tar and its distillation by-products were discharged, as a matter of 
di^Dsal practice, overland into ditches that emptied into a peat bog 
south of the site. This practice, according to Reilly, occurred from 1917 
to 1939. Figures 3a and 3b di^E^, respectively, pho^ taiken in 1947 -
trt>en the wood treating process was very active and in 1980 - after the 
City of St. Louis Park had landscaped the property and allowed some con
struction on the site. In 1940 and 1941 Reilly installed a «astewater 
treatment f^ant and disdi^ed the effluent into the bog south of the site. 
The values of bc^ E^enolics and oil and grease in the disdiarge water 
varied typically from 100 to 1000 milligrams per liter. This, discharge 
continued for the duration of Reilly's operation. The peat bog has xetain-
ed contamination that was disc^uurged over the years and, as- is e;^ained 
below, is now a major source of ground water contaminatim. 



FIGURE 1 
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In 1972 the plant dismantled and the land sold to the City of 
St. Louis Park. In 1973 a storm water runoff collection ̂ stem vas built 
%«hich fed into a lined pond on the site (Figure 3b). The pond on the site 
dischewges into a drain idiidi is routed to another pond off-site before it 
eventually discharges into Minnehaha Creek. The City of St. Louis J^ark 
(SLP) mcnitors the discharge into the credc. Constructicxi of a bl^ of 
condotniniunis .on the northern part of the site began in 1976. At this 
tim^ >no furt^r constructi«i is underway, although plans for nat<_develop-
nenf'^ the site are pending by the Housing and Redevelcpinent Authori^. 
All excavation of material has been inspected by the State and if found 
ccxitamihated, the soils %#ere disposed of. 

The City of St. Louis Park drilled its first municipal «fell, W112, 
in 1932. The %#ell, drilled to th6 Prairie du Chien-Jordan Aquifer, vas 
closed within two weeks of its startup because of l»d taste and odors. 
Several private %«ells near the plant site also esdiibited contamination 
in water drawn from the Drift/Platteville Aquifer, during the 1930's and 
1940*s. Municipal wells cmtinued to be constructed into the Prairie du 
Chien-Jordan Aquifer, further away fran the Reilly site. 

In the later 1970's the MDH used a more sensitive method of PAH 
analysis using Hig^ Performance Liquid Chromatography. This method allows 
detection limits to less than 10 parts per trillion (ppt) for each PAH 
conponent resolved on the cfaranatogranu As a result, St. Louis Park 
Well 10 (SIP 10) and SIP 15, which are contiguous, were closed in November 
1978 due to elevated levels of PAH in the untreated %«ater. SLP 7 and SLP 
9 were also closed due to their proximity to the contaminated plume and 
due to the concern that, vdth SLP 10 and 15 shut down, the hydraulic 
gradient %rould be controlled by SLP 7 and 9 and thus, these wells %«3uld 
quickly beccme more contaminated. In December 1979, SLP 4 was also closed 
due to elevated PAH. SLP 5 vas also closed due to elevated concentrations 
of PAH. In Mardi 1981, a Ci^ of Hcpkins Well, H3, was closed due to 
elevated concentrations of PAH. The amount of-water supply lost to the 
City of St. Louis Park due to the closure of six wells is 25>proximately 
35% of the C2?>aci^ existing prior to 1978, the year »rt>en wells were first 
closed. Consequently, the city instituted a water conservation program 
during the simner, increased pumping rates at uncontaminated %#ells and 
drilled a new well, SIP 17, to the deeper Mt. Simon-Hinckl^ aquifer. 
These neasures do not provide a full water suf^ly to the city. Even with 
SLP 17 on-line, the City still falls substantially short of peak %rater 
supply needs during the summer months. This is due, in part, to the 
limited yield of the Mt. Simon-Hinckley aquifer with the results that 
SIP 17 cannot be punpeld at full capacity. 

The City also has an agreement to purchase a limited amount of viater 
from the nei^jboring City of Plymouth. However, Plymouth e)?)eriences 
water shortages and peak demands at the seme time as the City of St. Louis 
Park. As a result, Plymouth cannot supply St. Louis Park on a consistent 
or dependable basis. This situation was highlighted last^simmer during a 
fire when the City turned on contaminated wells to provi^ enough water 
pressure in the distribution system. This situation is. ie^$>ected to recur 
in the future. The Ci^ has made plans to notify its .citizens prior to 
returning contaminated Melis to service for emergency situations. 



Sutrroary of Previous anfl Current Superfund Ac±ivitles 

There are three ooncseptual operable units involved %d.th the Reilly 
Tar remedial respcxise. These include: (1) restoratioi of drinking water 
supply to St. Louis Park, (2) containment or treatment of ground water in 
contaminated aquifers, and (3) source control of the bog and contaodnated 
soil at the site. 

y " — 
.. August 198J. the MPCA vas awarded a cooperative agreement ̂  
inve^igate Mail W23, and to perform a feasibility study for restoration 
of drinking viater idiich serves as the basis for this Record of Decision. 
During that study the State removed coal tar deposits from Well M23 that 
%fere a source of ground water contamination. The %<ell itself is now clean 
although some residual ccxitamination probably remains in the aquifers 
psietrated by the viell. In December 1982 a second $1.9 million cooperative 
agreement was awarded to the MPCA to accomplish the following ta$ks: 

(1) An Dimediate Remedial Measure to abandon multi-aquifer i^ells 
st^ as Well H105 located on site. This partially fulfills 
operable unit (2) above, 

(2) Model and test previously proposed gradient control well ̂ tems 
in "Prairie du Qiien/Jordan Aquifer. This partially fulfills 
operable unit (2) above, 

(3) Oompile existing soil logs and analytical data to determine extent 
of contamination. This partially fulfills operable unit (3) above, 
and 

(4) A feasibility study for the source material to fulfill operable 
unit (3) above. 

Tasks number (2) an& (3) are substantially complete. Tasks number (1) 
and (4) i^ich constitute cpproxunately $1.4 million of the cooperative 
agreenent have been delayed vhile feasibility work accomplished by Reilly 
Tar through its consultants was conducted over the last year. Since the 
Reilly work was performed concurrently with inplementertiion of the cooperative 
agreement, the MPCA and EPA withheld some major expenditures in anticipation 
of a useful %ork product produced by Reilly and possibly the implementatim 
of certain cooperative agreement tasks by Reilly. lb date, Reilly has not 
accepted the responsibility for implementation of the tasks under the 
current agreement whidi will be some«^at modified in an amendment forth
coming from the MPCA. The amendment will reflect the input provided by 
Reilly for soluticm of the total problems at the site. Due to the Reilly 
study, the MPCA will need only to perform a limited feasibility study for 
disposition of gr5dient control well discharge and some remedial investi
gation of soils off-site for the purpose of establishing deed restricticxis 
and of Drift/Plattevillei and St. Peter Aquifers. There exists enough money 
in the current eigreement to reprogram for design and cons^uction of the 
highest priority task, the drinking Mater treatment ̂ tem ̂ oposed in this 
Record of Decision. The remedy described herein pertains only to funding 
a water treatment system for St. Louis Park Well SIf 1S/iO. A second 
Record of Decision addressing the re5naining site probl^ is anticipated 
for submittal follcxfing conpletion of the on-going feasibility activities. 
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BaFORCEMEMT HISTORy 

On Septenber 4, 1980, the D.S. Department of Justice (USDQJ) filed a 
conplaint against Reilly Tar under Section 7003 of ROA. The State moved 
to intervene as a plaintiff. 

on October 1980, an order was entered granting the State of Minnesota 
and the City of St. Louis Park leave to intervene as co-plaintiffs in Federal 
ehfScotSment. - =: 

•. 
'-On February 25, 1981, a demand letter was sent from the U.S. Attorney 

to Reilly Tar. 

On March 27, 1981, Reilly denied liability for any remedial action 
costs. 

on August 17, 1981, another demand letter was sent to Reilly Tar 
requiring payment of $200,000 for remedial measures to be taken at the 
site by the MPCA ttrough a cooperative agreement with ERA. 

On September 25, 1981, a CERCIA Oount was added to the complaint. 

On January 15, 1982, Judge Paul Magnuson heard argvnients on the Motion 
to Dismiss filed by Reilly Tar. 

On August 20,1982, Reilly's Motion to Dismiss was denied. 

On July 22, 1982, the OSDOJ requested that Reilly submit a work plan 
for remedying the pollution problem at the Reilly Tar site within 30 deys. 
Reilly did not sutmit a plan within that period. 

At a meeting held on August 24, 1982, Reilly proposed to prepare 
a conprehensive plan to remedy the PAH problem. However, EPA and MPCA 
indicated that they vould go ahead %d.th the work planned under the 
cooperative agreement pending receipt of Reilly*s plan. 

Swmary of Technical Discussions Wi^ Reilly 

In May 1982, following a series of letters and meetings among the DGJ, 
EPA, MPCA, and Reilly Tar, Reilly proposed to perform its own conprehensive 
plan to solve the PAH problems in the St. Louis Park area. This was initiated 
in August 1982. The MPCA continued work on the feasibility study for 
water treatment under the cooperative agreement with EPA. 

In May 1983, Reilly publicly presented its plan to clean iqp the 
contaminated site in St. Louis Park. During the siirmer, MPCA and EPA 
reviewed Reilly's plan. From Ai^ust through December 1983, MPCA and ̂ A 
techniccd. repres^tatives met with Reilly Tar tedviical consultants to 
determine if the regulatory ̂ encies and Reilly Tar had cauiiiimi solutions 
to the prc^lems caused by Reilly's operation in St. LouisTtek. 
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Discussions ended with Reilly in F^ruary 1984, wh») it did not 
concur with the remedial action proposed by the regulatory agencies for" 
each of the aquifers. 

Hvdrogeology r 

In order to understand the problems at the' Reilly Tar site it is 
necSssciry to understand the hydrogeology in the area. Cbal tar released 
franLtb^ site has ccmtaminated four aquifers located beneath the site (see 
Table *^1 and the attadied figures of the basin geology). Ohe aquifers that 
are being studied under the current cooperative agreement %d.th the EPA and 
MPCA are the following: 

TABLE 1 

Hydrogeology Below Reilly Tar 

Aquifer 

(1) Drift/ 
Platteville 

(2) St. Peter 

(3) Prairie du Chien-
Jordan 

J^proximate 
Depth (ft.) 

0-90 

90 - 200 

250 - 500 

Dse 

Private/Industrial 
wells 

Municipal/Private 
driiMng water wells 

Municipal drinking 
water wells 

(4) Ironton-Galesville 700 - 750 Industrial usage 

(5) Mt. Sinon-Hinckl^ 
Municipal drinlcing 

800 - 1100 water wells 

Upper Range of 
Oontamination 
(!Ibtal PAHS) 

1000 ug/1 off-
site 

< 10 ug/1 off-
site 

10 iq/1 off-
site 

< 10 1^/1 is 
estimated to 
be on-site 

Not detected 

Groiaid water contamination in each aquifer under the site is eqpproxi-
mately ten times hi^er than the off-site concentration shown above. 

Current Site Status 

The Prairie du Chien-Jordan Aquifer is the primary source of drinking 
water for 110,000 people in St. Louis Peurk, Bdina, Hopkins and all cxxnmunities 
adjacent to Minnea^lis. The City of Minneapolis depends exclusively on 
the Mississippi River as its drinking %«ater source and has Tqimidexed 
utilizing the Prairie du Chien-Jordan eis its secxxidary sourcse of water 
supply in the future. The deeper Mt. Simcm-Hinclcley Aquifer is the seocxid 
most extensively used drinking vrater aquifer for the area and it is utilized 
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to such an extent that ~the Minnesota D^rtnent of Natural Resources is 
concerned about further significant appropriation of water frcm this 
aquifer. The St. Peter Aquifer, %^ile it once was a major source of vmter 
supply, is now a minor source of nunicipal drinking water supply because 
of the better iiater quality of the Prairie du Qiien. -

The uppennost aquifers, tdie Drift and Platteville, have in the past 
provided potable i^ter to numerous private wells, but with municipal 
^uppli^ becoming'available, they are no longer used for potable purposes 
to aiy. significant extent. However, there are still nany private wells in 
the shallow aquifers ̂ ich can be used for irrigaticx) of lawns and gardens. 

The extent of contaminatim .in each aquifer varies greatly. No con
tamination has as yet been found in the Mt. Simon-^inokl^. The hydrogeology 
of-the site suggests that the St. Peter aquifer is OOTtaminated. Further 
sanpling of wells near the site is eaqpected to confirm this assunption. 
The area of contamination in the Prairie du Chien-Jordan extends east 
b^ond Highway 169/0.00 and has the greatest potential public health inpact 
due to the number of municipal water supply wells located just outside the 
presently known ccxitaminated zone. The spread of contamination usurps 
the aquifer's potential as the primary source of drinking water. 

Contamination of the Prairie du Chien-Jordan aquifer occurred ty two 
modes. One is through direct contact of the aquifer with the coal tar 
material found in W-23. The material in this tfell has, for the most part, 
been removed. Another mode of contamination is throu^ the inadequately 
constructed nultiaquifer wells that allow contaminated vrater from the 
upper aquifers to be transported along the outer diameter of the casing 
into the de^r cleaner aquifers. These two mechanisms are the primary 
pathways of ccxitaminaticxi of the Prairie du Chien-Jordcm ̂ ifer %hich 
resulted in the closure of 6 St. Louis Park wells and 1 City of Hopkins 
well. 

Releases of PAH and related coal-tar diistillate material to the envir
onment are still occuring. The primary methods of contaminaticxi of the 
uppermost aquifer (Drift/Platteville Aquifer) is through, the contaminated 
soil at the-^site and the bog south of the site which act as sources for 
migration into the ground water. Contamination cjf the uppennost aquifer 
has been found to a depth of 90 feet in the bog area. It seems that the 
ccxitaminaticxj is not evenly distributed throughout the bog, rather, the 
area and depth of soil contamination appears to be representative of a 
channel into the bog area. This is probably a consequencse oi the ditches 
used by Reilly to dispose of wastes. As the ccxitamination dissolves into 
the aquifer it moves east, southeasterly vhere it migrates through a bedrock 
valley into the Platteville aquifer and toward the St. Peter Aquifer. 

Drinking Water Criteria for PAH 

The Minnesota D^rtment of Health (MDH), since 197!^, has been monitor
ing the water quality of the Prairie du Qiien/Jordan e^ifer for low con
centrations of coal tar ccmpaun(3s, particularly PAH.-" Osing the EPA published 
•Ambient Water Quality Criteria for Polynuclear Aromatic Hydrocarbons", 



October 1980, the MDH developed a limitation of 28 ng/1 for the suji'of 
carcinogenic PAH. This r^resents a 10~^ health risk ndiich, in theory, 
inplies that one out of 100,000 people viho drink two liters of water oont-
andnated at this level for 70 years will oontract cancer frcin this source. 
The MKl recaiBiended a limitation of 280 ng/l for "other" PAH in drinking 
%#ater. .This was not based on a rtodel; rather, the Department had conoems 
over the relationship of "other" PAH to the activation of carcino^nic PAH, 
th^ inabili^ of ̂  analytical method used at* the time to distinguish 
be^wc^ certain carcinogenic and "other" PAH ccnpounds and also OTer the 
pos^^ibllity that "other" P^ may still be toxic, tumor pronoters and/or 
Rutagens. In the context of this Record of Decision, carcinogenic ccnpounds 
and carcinogenic PAH cotrpounds aure defined as those ccnpounds that, vihen 
appropriately tested, produce cancer in at least one animal species. 
"Other" PAH compounds or "other",conpounds are those caipounds that %fere 
not tested for carcinogenesis and those ccnpounds that, %^n appropriately 
tested, did not produce cancer in at least one animal species. 

EPA reccnnends a target health risk of 10'^. Using the same EPA 
Water Quadity Criteria document as the MDH, this value ««ould correspond to 
2.8 ng/l of Benzo(a) Pyrene (BaP), the most potent carcinogen of the PAH 
family found in the environment. Therefore, EPA would prefer a tedinology 
capable of achieving a limit corresponding to a 10~° health risk, if it 
is technologically feasible. 

't 

Heterocyclic ccnpounds less potent than BaP, have been measured 
in the ground water and will, to scne extent, be found in the finished • 
%mter. Quinoline, for exanple, is less potent tham BaP and has a ICT^ 
health risk conoentraticxi at 1,100 ng/l. Reducing Quinoline amd other 
like carcinogens all to the level of reduction for BaP results in oon-
servative protection of the drinking %«ater pcpulatibn's public headth. 
To do this the ratio of the sun of all the known carcinogenic ccnpounds 
to the sum of all PAH and heterocyclic ccnpounds found in the %«ater supply 
was determined. These values vary but to be ocmsistently conservative, 
the sum of adl known carcinogens is, at the most, 70 ng/d based on the 
historicad data at SLP 15. Based on the same data the total PAH and hetero
cyclic ccnpounds found in the water supply is, on the average, about 7000 
ngA. Based on the variation of the data a ratio of carcinogenic ccnpounds 
to total PAH and heterocyclic ccnpounds is between 0.007 to 0.01. 

Using the more conservative ratio of 0.01, the concentration of 
carcinogens found in the drinking viater can be calculated. The application 
of this ratio is also conservative because its use assunes that the effluent 
characteristics of the PAH ccnpounds from various treatment systems are 
the same as the attenuation of these ccnpounds ty the aquifer they travel 
through. Another conservative assumption used in the rationale and applied 
to the table below, is that the carcinogenic ccnpounds measured in the 
drinking water are as potent as BaP. The use of this assunption acccmiDdates 
the uncertainty in detennining the health risks due to the interaction of 
carcinogens and known tumor pronoters found in the water supply. 

. K 
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Sun of all PAH 
and Heterocyclic 

Ccnpounds 

2000 ng/1-
'iJflgO ngA 
* 250 ng/1 
' 70 ng/1 

<10 ngA 

Ratio of Health Risk 
Oonpounds to Total 
ODnpounds in the 

Drinking Water Supply 

0.01 
0.01 
0.01 
0.01 
0.01 

Resulting Ooncentraticn Risk 
of Health Risk Ooirpounds Based 

in Treated Water on 
BftP 

20 ng/1 <10-5 
10 ngA — <10-5 

2.8 ngA <10-5 
0.7 ngA <10-5 
0.1 ngA <10-7 

It has been suggested that the drinking %«ater criteria for the City of 
St* -Louis Park be determined by examining background levels of PAH found in 
other drinking water supplies locally and nationally. Ihese levels could 
then be oonpared to levels obtained through various treatment tedinologies. 

While national data provide an important and useful tool, such data 
are not necessarily determinative. The Naticxial Cohting^cy Plan (NCP) 
requires the EPA to mcdce site ̂ )ecific determinations of the appropriate 
remedial action. In the case of St. Louis Park, national data have be^ 
carefully evaluated. EPA rejects the oonc^ that driidcing vater for St. 
Louis Park need only be treated to the sane PAH levels as the drinking 
tater sipply of the highest level in the country. To use the municipal * 
supplies %d.th the highest PAH concentrations in the country as a baidi 
.mark would ignore im^rtant local factors, such as the fact that prior to 
closure of the wells in 1978 the residents of St. Louis Park %are ocxisistently 
exposed over an undeterminable amount of tine to a]»omally high-levels of 
PAH in their drinking water. Furthermore, it must be recognized that simply 
because certain drinking water systems draw on surface sup^ies, %4hidi 
typically have higher levels of PAH than ground water, does not imply that 
those levels are appropriate. 

In the case of St. Louis Park, EPA reocnnends a conservative approach 
to protection of public health fron carcinogenic PAH found in the drinking 
water aquifer. The ramification of reoommending a health risk of 10-5 for 
carcinogenic PAH exerts a limitation for "other" PAH that would not exceed 
90% of the drinking %;ater systems thus far measured nationwide for PAH. 
Bie range of values, depending on regression of existing data, would fcdl 
between 150 to 300 ng/1 for "other" PAH. The 10% of municipalities that 
have been identified as having higher concentrations for "o^er" PAH all 
draw their supplies from surface voters, not ground water. 

Ohe comparison of the background levels of "other" PAH (less than 120 
ngA) found in neighboring cities and again to the critericxi developed by 
the M)H (280 ngA) for "other" PAH, shews that these values are essentially 
equivalent. MDH is confident, and EPA agrees, that a level of «pproximately 
280 ngA for "other" PAH, and 2.8 ngA for carcinogenic PAfi will assure 
less than or equal to a 10-5 health risk to the populatiai./ 
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In August 1982, MPCA cxantracted with CH2M Hill to caiplete the eval
uation of vater supply alternatives for St. Louis Park started under earlier 
studies. ^ 

The scope of this stu^ %as designed to fill in data gaps fron previous 
studio and to provide sufficient infomation for the fQ>CA to select a 
wat^^upply alternative for St. Louis Park. The Scope of Work %0as nodified 
as the «tudy progressed to conpensate for new information and to effectively 
mesh* this stu<%r with other ongoing studies by MPCA. The objectives of 
this stu<^ included: 

o Collect and analyze water Scnples from nearby ccmiunities to 
catpare water quality goals for St. Louis Park %dth other water 
sillies in the area. 

o Develop water quality and quanti^ goals for restoring potable 
%«ter supply capacity to the city of St. Louis Park. 

o Develop and evaluate water supply alternatives %duch will restore 
%reiter supply capacity to the City of St. Louis Park. Prepare 
capital and GSM costs estimates for each alternative and discuss 
the relative advantages and disadvantages of each alternative 
ccxisidered, including no action. 

o Perform a cost-effectiveness analysis of the %»ater supply alter-^ 
natives. Prepare a reocitnendation for inplementation based on 
cost and technical considerations. 

o Prepare a conceptual design and capital and O&M cost 
estimates for the full-scale system. 

Sumnarv and Cwiclusions 

The following objectives were established to provide a connon basis 
for developing and evaluating water supply alternatives for St. Louis 
Park; / 

o Total st^ly shortfall of 3,400 gpm. 

1,200 gpm year-round usage for SLP 15/10. 

2,200 gpm "peaking" usage, three wedcs per year, possibly 
utilizing the wells currently closed (SLP 7,9). 

- restore pre-1978 capacity. 

o water quality equivalent to pre-1978 water qualij^ in St." Louis 
Park. 

•• 



Ihe alternatives that satisfied these objectives were: " "i — 

o Tteatment of SLP-15/10 to provide potable water and start-up 
SLP-7 and -9. 

\ 

o install interconnection with City of Minnee^lis water dtetri-
bution system. 

. Install new wells in the deeper unoontaninated Mt. Sinon/Hincikley 
' ^ - Aquifer. 

The no action alternative was also evaluated. 

An assessment of technologies was conducted to screen potentially 
applicable tedinologies for reiroval of PAH and other coal tar derivatives 
from ground %rater. 3be following technologies were selected as most 
appropriate for further evaluation and bendt-scale test work: 

o Oxidation Processes 

Ozone (O3). 
Ozone/Ultraviolet (P3AIV). 

- Hydrogen Peroxide/Oltraviolet (H2P2/DV). 
Qilorine Dioxide (ClO^). 

o Adsorption Processes . ' 

- Granular Activated Carbon. 
Powdered Activated Carbon. 

-r Macroreticular Resin. 

o Membrane Processes 

Reverse Osmosis. 
Ultrafiltration. 

SIP ̂ S/^0 %«as started up and well water was passed through the 
existing iron renoval treatment system in September 1982. Water samples 
were obtained at various points in the treatment system and analyzed for 
PAH. Eighty percent removal of PAH %iias measured across the system, but 
effluent did not meet MEXI's trea^nt goal of 280 ng/1 total "other" PAH. 
Bench-scale tests indicated that the unit operations employed at the existing 
treatment system were ineffective in removing most PAH compounds. To 
resolve the discrepancies between the first msite test and the bench-scale 
results, a second onsite test was conducted in December 1982. The results 
of the second o^ite test corresponded %iell %ri.th bench scale results. It 
was cmcluded that the unit operations employed at the existing treatment 
system are not adequate to provide PAH removals for a poteble %fater treatment 
system at SIP 15/10 nor %«ere they reliable. 
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* Chly three technologies tested during the bench-scale testing program 
met the HDH treatment' goals: 

o Granular Activaited Carbon (GAG). 
o . OzoneAHtraviolet (O3/IJV). 
o Bydrogen Feroxide/Dltraviolet (H2O2/UV). " 

^ y- • 

. .%i5hceptual designs vece prepared for full-scale treatment systems using 
each^of 'the above technologies. Oonparative capital and annual O&M costs 
were estimated for eadi system, and the features of each system were examined. 
Based on both cost and technological considerations, GAG ««as selected for 
pilot-scale testing. A 42-day pilot-scale test of GAG was conducted at SLP 
15/10. Based on the results of the pilot test, design criteria were developed 
for a full-scale GAG treatment ̂ tem at SLB-lS/10. Ihe pilot-scale test was 
adecjuate to provide system design criteria, but could not be run long enough 
to accurately define caxixsn adsocpticn capacity in a full-scale system. 
Based on information gained in bench and pilot-scale testing, a range for 
expected carbon adsorption cepacity %»as developed. 

Powdered activated carbon (PAG) did not meet the criteria for bendi 
scale testing and thus was not evaluated in detail. It had substantially 
the same construction cost ($600,000) for mixing tank, clarifier and piping 
as the GAG but the O&M cost to meet the drinking water levels vas inpractical 
to consider due to the high and inefficient use of cazbon. Since the amount 
of BAG regt^red is higher than (3C, use of BAG %fill result in higher OKM 
costs and increase the risk that contaminants would pass through before 
adjustments were made. Purthermore, substantial amounts of carbon residue 
would be generated and resnoved cxi a frequent basis ther^ increasing the 
maintenance cost of the system vhen compared to GAG. Hydrogen peroxide/ 
ultraviolet treatment %fas evaluated and eliminated due to high coital and 
06N costs. Capitcd cost was $1,158 millicm and annual O&N cost is estimated 
at $281,000 to read) the reconinended treatanent level. The present %or^ of 
this ted)nology was $3,806 million, significantly higher than GAG or ozcxie. 

After completion of the treatment tedinology review and testing 
program, the following alternatives %«ere identified for detailed evaluaticm: 

o Alternative No. 1 - Treat SIP 15/10 with Granular Activated Carbon 
for Potable Supply and Start pp SLP-7 and -9. 

o Alternative No. 2 - Install Interconnection %ri.th Gity of Minneapolis 
Water Distribution Systen. 

. o Alternative No. 3 - Install wells in Mt. Simon/Hinckley Aquifer. 

The no acticx) alternative was eliminated because of the documented 
contamination above the State and EPA's recommended targets at the.drinking 
water «#ells, the consequent vmrter supply shortfall, and the knowledge that 
the plume is cmtinuously spreading toward other tmiter sullies. Return of 
SIP 15/10 to operation would help retract the plisne and'iriien combined %dth -
proposed future remedial measures it would protect ott^i^ cities. 
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Discussim'of Alternatives 

Costs iEor both treatment and non-treatment alternatives %#ere develq^ 
and are shoMn in Table 2. The costs for treatment alternatives were developed 
over a range of treatment levels that oorrespOTd to various headth risks. 
Ihe treatment levels vaxy from sub organol^tic (i.e.* beneath taste and 
odor) concentrations of 3000 to 4000 ng/1 of other PAHs down to leSb than 
10 ng/1. The associated risks are shewn on Table 2. These cost estimates 
ind^^ that at the higher treatment range ozone is less esqpoisive than 
giaiiuiitf activated"carbon. As the treatment levels decrease to IsRe target 
lev^ reccnnended ty the State and EPA granuleu: activated carboi becomes 
the lesis eiqpensive alternative. 

It can be seen that costs for de^r wells and for treatment of the 
Prairie du Chien/Jc»:dan are similar, with treatment to the reccnnended PAH 
level slightly cheaper. This is due to the high expense of cSrilling to 
the Mt. Simcm-Hinckl^ Aquifer %hioh the Ci^ ccnpleted in the sumer of 
1983. The cc3st for one viell was 2q;>proxiraately $6CX>,000 (3ue to the geologic 
factors that makes drilling and casing eaqpensive. Furthemmrer it is 
probable that ircxi removal facilities will be neoess^uy for water taken 
from the Mt. Simon Hindcley Aquifer. The cost of these facilities (estimated 
at $400,000 per well) is not included in Table 2. 

Installation of potable vrater supply wells in the-Prairie du Chien/ 
Jordan aquifer upgradient of the contendnaticm was consicSered, however, 
costs would be similar to installing wells in the Mt. Simon^ncdcl^, and 
in addition, installing new wells upgradient of the plume would tend to 
retract the plume and pollute other SIP water supply wells. 

Based on the above cost evaluation, treatment of the Prairie du 
Chien/Jordan aquifer is the least costly alternative that meets the remedial 
action objectives. Either treatment with ozone or greuular activated 
carbon will satisfy the chjectives. However, granular activated carbon 
treatment is recommended for the following reeeons: 

(1) It can be cg>erated over a wide range to remove carcinogenic and 
ot:her cotpcunds to below detection limits, 1-2 ng/1 (corresponding 
to.less than l(r^ health risk), or up to hi^r levels sucdi as 
the sub taste/odor threshold, of 3000-4000 ng/1 of other PAH. 
/At the limits of 2.8 ng/1 for carcinogenic PAH, pilot plant data 
shows that no other PAH will be cietected in the treated water. 

(2) It can accept slug loads without upset and with no need to adjust 
cperaticrt of the ̂ stem. System regeneration is predicted>le. 

(3) It can be maintained with less cperator oversight than other 
ccnpetitive tecimolcsgies. 

(4) There is no generation caf ty-products whidi could become health 
risks. 

(5) GAC is a proven technology, preferred ty the^EPA^fice csf Drink
ing Water, and r^resents the best available technology for 
this problem. . . , 



Table 2 

COSTS OP ALTEIVWnVES (x 1000) 

. • 
• v' • 

CARCINOGENIC TOTAL 
HEALTH PAH 

RISK ng/1 

OZONE (SAt! ALTERNATE SUPPLIES CARCINOGENIC TOTAL 
HEALTH PAH 

RISK ng/1 
PRESQTT 

CAPITAL 0/N WORTH 
PRESDir 

CAPITAL 0/M WORTH 
, , PRESEMT 

CAPrD^ (VH WORTH 

A. Treatment Alternatives 

10-5 to 10-6 2000 
10-5 to 10-6 1000 

< 10-6 to 10-6 280 
< 10-6 < 70 
< 10-6 < 10 

B. Non-Treatment Alternatives 

Hookup to Minneapolis 
Drill Deeper Hells 

374 132 1,618 
-459 175 2,108 
709 183 2,434 

633 161 2,150 
633 173 2,263 
633 188 2,405 

i i-
1 i' 
t 1; !• ;• •: 

250 833 8,102 
1,870 111 2^916 

- ij-

i'.i 

WOTES: 
'f / 
1;/'.I^esent ^rth cost determined at 10%, 30 years. 

' I . 

2. 2000 ng/1 » Sub Organoleptic Threshold. 

3. and O3 costs are approximately constant for limits < 280 ngA* 

4. O3 costs include $60,000 for pilot work. 

II 

5. Health risk of carcinogenic conixjunds based on break through of non-carcinogenic 
compounds associated with non-carcinogenic limit (Based on BaP at 2.8 ng/1 = 10~6). 

11 
\ 
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Ozcsie tedinology, in ai3dition to being slightly xoore ej^pensive at the -
reooninended treatment level,'is less desirable for use in a drinking 
%ii9ter system for severe^ reasons: 

(1) Ozone generation and dosage is proporticmal to influent concen
trations which %dll vary with operation of the ̂ stem; therefore, 
the use of conservative (high) dosages tend to result in increased 
costs of operation. 

*1(^1 If a slug load passes through the system it vould not be totally 
. treated, and by-products with possible health risks could be 

generated according to a review of relevant literature. 

(3) If influent conoentraticx)s exceed design criteria, the contamin
ants would pass through the system and adjustment of the system 
could not be made until analytical results are received. Ihis 
would probably tatke 1 to 2 we^s, during which time contaminants 
would enter the drinking water s^em, possibly e^qposing the 
population to health-risk related conpounds. 

(4) TVo different ozone txeatment ^sterns %fere conpared, for the 
various degrees of treatment. For limitations between 4000 
ng/l and 1000 ng/l cxily ozone is necessary. Fbr less than 
1000 ng/l ozone with DV lamps is necessary. Ozone is cost-
conpetive to approximately 1000 ng/l. Below that, GhC is 
cost-effective. If ozone were inplemented as a treatment 
tedinology, for levels above 1000 ng/l, and subsequently the 
regulatory agencies determined lower limitations %«ere necessary, 
the installed ozone treatment system could not be retrofitted 
to meet the more stringent limits. 

Ebr economic reasons, ozone would be suitable and preferred for a disdiarge 
to surface %«ater. 

RECXM1EM13ED ALTEBMKnVE 

Section 300.€8(j) of the National Oil and Bazcurdous Substances 
Gmtingenc^ Plan states that EPA shall select the cost-effective alterna
tive (i.e. the lowest cost alternative ttot is technologically feasible 
and reliable and which effectively mitigates and minimizes damage to and 
provides adequate protection of pchlic health, welfare, or the environment). 

EPA has determined that the treatment of St. Louis Park well SLP-15/10 
%dth granular activated carbon %dll achieve the above requirements (See 
Figure 9-1 for ̂ stem diagram). Other alternatives were evaQuated that 
would provide adequate public health protecticxi but these are not recomnended 
for the following reasons. Interconnection vdth the City of Minneapolis 
would provide an adequate sipply and has the lowest cepitaT'cbst of-.all 
the alternatives. However, the cost of purdiasing vrater oyer time causes 
the present worth cost to be significantly higher than an^ alternative. 

N V 



»«. .. ! 

MAKEUP 
WATER 

ADSORBER 
NO. 1 

ADSORBER 
NO. 2 

O 
wi .f 

TO EXISTING BACKWASH v 
SETTLINO BASIN 

MAKEUP 
WATER 

MAKEUP 
WATER 

ADSORBER 
NO. 3 

D 
CARBON 
TRANSPER 
TANK . 

i 

••••I, 

.11- , 
TO TRANSPORT 
VEHICLE 

• •• • 'I :( 

TO EXISTINO 
TREATMENT 

pncssunc 
Rciicr 
VAIVE 

THRCCWAV I I 
VAIVE I—I 

TO EXISTING 
SLP-15 
TREATMENT 
SYSTEM 

t| 

PLOW 
TOTAIIKR 

Fflgure 
GAC Flow Diagram 

'I 

jl! 



Sfxn sin ^ocaiuoo aapun ITT^S SX TTTH 
M^HD- SOUTS upfsToaa JO pjooaa eq^ jo I'eMJ.ddB uodn Axa^Bipauirt aouainoo 
UBO oB^s^ %uatt^v9x^ jd^en aio Jo u5xsap eqi •peijTpoai An^-^-VJeerxsqns 
«? ITT** icu:juoo aojnos joj AVJIT^HSHOJ aomnj jo adbos atp 

'saojnos jsqjo Aq poonpood eqep pue .'eacrv 5(aHd sxnoq '^s aqj "T uBXQCUd 
uox^euparjuoo uoqjBooap^ ojqwDJY aBax3™iAxod aqj jo uoj^nxos aAXSuaqaacSitO 

a ooj uaxd papuainaooaa. 'qaodaj sqj ux jai i^XTTSH ̂  paonpoad aqap 
JO qunouB aqq oq anp 'aaAa«OH *XT®5 sxin paqax^TUj aq uao Buxsoxo Xia** 

aajxn6e-xqx™ pu» sxxos aCR JOJ ̂ qs ̂xxTQTsaaj «'a'T papunj pue paAOjdda 
i^^ajx« S5(saq aaqqo 'jajxn&B uaxtQ HP ajaxaad JO dnreaxo JOJ ^xjO|jd 
qsaqSxy sq^ luaqs^ jaqeM duxxuxjp a jo ubxjoruqsuoo aqq japjsuoo A uojCati 
pua vOdH aqi 'aqaxjdbjdda'sa 'uojqoa X^TP^IIBJ jaqqjnj JOJ ajnqnj aqq uj 

paqsanbaj aq XI'M duxpimj x^uoxqjppv 'quauiaajSa aAjqajadboo 6u|qspca aqq uj 
spunj majfiojdaj oq axqa sj >OdW aqq aoujs aupq sxqq qa Azassaoau 

qou aaa Hsaq sjtR JOJ spunj x«uoT^TPPV 'udjsap jo uojqaxqjux jaqja 
sqquon 3 a^ oq paqo^a sj in^s^ o\fS) « JO uoxqoraqsuco pua uSxsaa 

•quauqaajq jo AnxTqBTia* P«B ̂ TTTClpesTJ JsaqBjq aqq qqjM qsoo qsaax aqq 
sapxAOJd quanaaaaq uoqjao paqaAjqoa jaxnuajS 'aaojaaaqi •quamjeaaq AxdSns 
jaqen JOJ A5oxouq3aq axqaxjaAa qsaq pajapjsuoo sj pua suoxqxpuoo 6uxqejads 

JO afiuaj apxM a jaAO axqajxa* aq oq paAOJd uaaq saq ygo aouxs auozo 
jaAO papuauoDoaj osxa sx uoqjao paqaAjqoa jaxnuajS Jo asn 'Joqoaj HStJ 
9.01 a oq spuodsajjoo qo|qn i/Gu 3*3 s| (auao^ (a) ozuaq uo pasaq) HVd 

oxuadcujojao joj qadjaq papuamnooaj s,Vda 'laAax quauqaaaq pajxnfiaj aqq qaan 
Axquaqsjsuoo oq aouapxjuoo jaqpjq pua qsoo janox sqj uo pasaq sx auozo 

uaqq jaqqej uoqjao paqaAxqoa jaxnuajS jo asn JOJ uoxqapuamcoaa aqi 

*paAOjd&.jx 'uojqoa xojquoo aunxd aznqnj aqq jo qsoo aqq aonpaj XIT'^ 
Ot/SI-^lS JO quaoqaajq JOJ uoxqoa papuaunsoaa aqq jo uoxqoaxas 'jaAanoq 

iuoxsqoaa jo pjooati ajnqnj a ux pessajppa aq XTP^ uojqoa qaqi •uoxqaupuaquoo 
JO aunxd aajqua aqq jo uoxqajSxu xojquoo oq uojqoa xaxpaoej aJnqnj a jo 

quauodaoo a aq Axqaqoid XIT* Ol/ST-JIS JO quauqaaaq pua Suxdbmd 'uoxqxppa 
ui 'quauuQjXAua aqq UDJJ uoxqaupnequoo aAanaa pua a^d aqq jo uojqajSpB 
xojquoo dxaq osxa XITM aAxqaujaqxa sjta *asn jaqaM Sux^jjp JOJ 6-^IS pua 

L-^nS sxxoA JO asn panauaa aqq «oxi^ pua uoxqaupuaquoo oq jaxjjaq a sa 
qoa xiT'^ OI/SI-JIS XX^ JO quauqaaaq pua Suxdurvi 'uoxqaupuaquoo jo aqnx^ 
Suxqsxxa aqq SuxqaSxqps jo aSaquaApa xouoxqxpps oqj saq pua Axddns jaqea 
axqaqdaooa ua apxAood oq aAxqaujaqxa aAjsuadxa qsaax sqq sx jajxnSe uaxxQ 

np axjxajd aqq uoaj jaqea paqeupisquoo Suxqaaoq jo aAxqaujaqxa aqi 

'papuauuooaa qou sx aAxqaujaqxa sxqq 'aaojaaaqi 
'aajxnSa sxqq uoaj aaqaa jo xsMBJpqqxA quaoxjxu^s aanqnj qnoqa pauaaouoo sx 

pua uoxqanqxs sxqq sazxuSooaa aqaqs aqi 'uaaq-Suox a a^o aaqea ptqiS^ Jo 
^XJuanb ̂ zassaoau aqq SuxpXAOid j6 axqadao aq qou Aau jajxnSa sxc^ 1^?qq 

saqeoxpux sxqL 'uoxqaqoadca xsuxSxJO aqq Mox^q sam aaqea punoaS jo Aqxquenb 
aq^qaqq pa«oqs aajxnfja Aax5p«TH-ucuxs 'JW aqq ux xia« » paxXBJsux 
OMJ uaqn pauxaS aouaxaadca aqq aouxs papuauuooaa qou sea aAxqauaaqxa 

sxqq 'aaAanoH 'spunodioo gvd aAOuaa oq uaqs^ quauqaaaq a uo quapuadap qou 
sx qx aouxs aAxqauaaqxa papuauocoaa aqq uaqq xaxduod ssax Axxsox^qsoj sx 

aAxqaujaqxa scqi *aAxqaujaqxa papuanucoaa aqq u^ aAXSuadxa aaou AxqqSxxs 
' Axtn sx jajxnSe Aax^uxii-uouxs sqj oq SXXSM -zadaap jp uoxqaxxsjsui 

A »> 
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COST ESTIMAIE 

Hie total capital cost c£ GAC treatment is $633,000. Piping to SLP 10 
and hookup of SLP 10 to SIP 15 is approximately $49,000. Design of the 
^stem is estimated at $68,000, and the first year OfiN Cost is estijnated at 
$188,000. 

* - ^3^i^£ore, the. total Ceqpital cost estimate is $750,000. The JSPCA can 
reprdgraon this amount with existing funds originally ̂ ligated by~EPA for 

iiotk at the site. The first year OSM cost of approximately $188,000 
will be requested in a subsequent amendment. 

OPERATICN AND MMNHMftNCE 

The first year operational cost for tdiich funding is requested is 
$188,000. The State of Minnesota accepts the oversight responsibility of 
monitoring the effectiveness of the ̂ stan. The State will assure the 
future O&H as required ty section 104(c)(3) of CEROA, but SA and the 
State may se^ to transfer that responsibili^ to either Reilly or the 
City', or both, through enforcement action or negotiations. 

NECT STEPS 

Milestones Date 

Sign ROD May 1984 

Amend CA for Design and Construction June 1984 

Coiplete Design August 1984 

Cciiplete Construction June 1985 

FUTORE REMEDIAL ACnOB 

Following ccnpletion of the feasibility study being conducted by the 
State, another ROD will be prepared to address the following possible 
actions; 

(1) Off-site remedial measures to control contaminated ground water 
plumes in multi-aquifers beneath the site, and 

(2) Source control measures to minimize the release of hazardous 
substances fran the site. 
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PUBLIC RESPONSIVENESS SIMMftHY 

The MPCA has attenpted to ke^ the residents of the affected iarea well 
informed and has meide positive effort to respond to their ccxicems. For 
this purpose, the Agency hired a comminity relations coordinator during 
the course of the RI/FS work. r 

• T public vas informed of the initiation of the drihking^wa^ 
fea^lLb^ity study at a public meeting held on Fddruary 15, 1982, at the 
public, high school in St. Louis Park. Approximately 100 people att&ided 
the fleeting. 

A second public meeting at the high school held on Way 16, 1983, 
reported the results from the feasibility study. An audience of more than 
100 people heard presentations by Executive Director, Sandra Gardebring 
and -Michael Bansel of the MPCA, Oonmissioner Mary Madcxina Ashton and David 
Gray of the Minnesota Department of Health (M3H), Paul Bitter of the U.S. 
EPA and representatives of CH2M-Bill and Barr Engineering, the project's 
contractors. l\to fact sheets tiere distributed at the meeting covering the 
badoground of the problem and the feasibility study results. 

Questions and comnents about the feasibility study were solicited at 
the public meeting and thereafter. In addition to responding to tel^bone 
calls from concerned citizens and questions from news reporters, the MPCA 
has endeavored to keep the public informed of progress in several t«ays. 

An MPCA Board - appointed citizens advisory oonmittee made up of local 
residents has met monthly .since the siznmer 1983 to provide regular oonnuni-
caticm between the MPCA and the local connuni^. Members of that organiza
tion have heard from the MPCA, the MDH and Reilly's lechniced Consultants, 
EPT, and deliberated the issue. 

Other efforts to inform the connunity have included the pifdlication 
of feasibility study results and articles on advisory oomnitee progress 
in the city news letter sent to every resident of St. Louis Park on a 
bi-monthly basis. Ihe St. Louis Park public library has received a copy 
of the feasibility study report, sheets, and an advisory conmittee statement. 
The availability of the fact report %iias announced on the City's "bulletin 
board" m cable television. 

Because the meeting announc^ the results of the feeisibility study 
preceded a Reilly-sponsored meeting report^ the conpany's recommendations^ 
many coninents received in the time period immediately following the meeting 
ccmsidered the differences in the proposals and the progress of the litigation. 
A few oonnents urged the MPCA to consider the EFT report carefully, and 
considerable MPCA and U.S. EPA steiff time has been spent examining EFT's 
%ork inclusions. 

Questions at the public meetings fell into three main categories, 
(1) those ccmsidering the carbon filter system and drinkingr^er safety, 
(2) those regarding other remedial actions that nay be n^ssary and, 
(3) those asking about cleanip and cost and the progre^^ of the litigeition. 
For instance, residences wanted to know how carbon wasable to remove 
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contaminates from the drinkir^ watW and what higpened to the ̂ >ent cartxsn. 
Ihe technology of oeudtxsn -filtration and regeneration ̂ or reuse for other — 
purposes %«as explained. Residents were assured that the filtered water 
would be tested nrmthly «dth a 3- or 4- day turnaround on test results, 
in response to questions about "breedcthrough." One questioner %«anted to 
know lihether the carcinogenic PAH were readily adsorbed, as veil as-the 
other PAH, to «4iich the response was "yes". A few questions regardEed the 
PAH criteria level, which the MDH representative explained represents an 
exp^ti^ IC^ risk.level. No support %«as expressed for the other^tematives 
considered by the feasibility study, including the connection \rith Minneapolis 
Water fi^tem or deep lells. 

Oonoems on other remedial measures included questions on the rate of 
groundwater movement, multi-aquifer wells and other renedicQ action that 
might be anticipated. It was e3q>l'ained that the study of the groundwater 
was not complete but the using of granular activated carboi on well 15/10 
was part of an overall plan to ocxitrol groundwater movement and the spread 
of contamination. The results of the well surv^ and progress on well 
abandonment %«re described. It was e3q>lained that a prohibition on new 
multi-aquifer wells will prevent the creation of new problems. 

Sever^ conments were received urging the agency to continue with its 
litigation efforts in expressing the opinion that the oonpai^ should bear 
the cost of cleanup. 

At the time of the public meeting and in the time that followed, 
support for the carbon filter system has been strong. A major ooncem 
remains the question of the City having to return oontaminated wells to 
service, as it did during the sunnier of 1982. A water conservation committee 
'was established by the St. Louis Park ccnmittee counsel to reoonmend reduced 
water usage (in additi<xi to the City's ordinance regulating loss due to 
sprinkling during the sixrmer mmths). 

Die City Council has adopted a resolution encouraging the MPCA to pro
ceed with the cartxxi filter system. The Citizen's Advisory Committee 
reached omsensus on a statement including similar reports. Candidates 
for City Council seats in the fedl of 1983 elections all esqxressed support, 
as has the area's legislative delegatiois. 

News media, and public criticism has focused primarily m the delay in 
implementation. The ocnmunity is well educated in the drinking-water 
problem esqierienced by the City over the years, and ceudxm filtration 
appears to be not only accepted but desired by the public. 



ADDENDUM C 

Affidavit of Paul Bitter 
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IN THE UNITED STATES DISTRICT COURT FOR THE 
DISTRICT OF MINNESOTA 

DOCKET NO. 

UNITED STATES OF AMERICA 

V. 

REILLY TAR CORPORATION 

AFFIDAVIT 

1. Paul Bitter, first being duly sworn, do depose and say 
as follows: 

1.1 am an Environmental Engineer in the Waste Management ^ 
Division of the United States Environmental Protection Agency, 
(EPA), Region V, Chicago, Illinois. Since June, 1981, I have • 
been employed in the Superfund office responsible for the 
technical elements of implementation of the Federal program 
under the Comprehensive Environmental Compensation and Liability 
Act of 1980 (CERCLA). In particular, my responsibilities include 
oversight of investigation and clean up at hazardous waste sites 
and providing technical support for CERCLA enforcement matters. 
I began to work on the Reilly Tar site in September, 1981. 

2. In addition to my years of experience with the EPA, I am 
a Professional Engineer in the State of Illinois and am concluding 
a Masters of Science program in environmental engineering at the 
Illinois Institute of Technology. I will complete the Masters 
program in June, 1985. 

3. Since niy assignment to the Reilly Tar site located in St. Louis 
Park, Minnesota, I have implemented a standard practice of communi
cating with the defendant through the Department of Justice and EPA 
Regional attorneys. The objective of those communications with 
the defendant has been to provide an open forum for the exchange 
of information between the Agency, defendant and public, and to 
explain Agency decisions with respect to the Reilly Tar site 
to the defendant. The Minnesota Pollution Control Agency and 
Minnesota Attorney Generals Office concurred with this objective 
and on numerous occasions conveyed my positions and Agency 

• • \ 
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decisions to the defendant. The pattern of open communication 
with the defendant was first established in 1981 and practiced 
consistently since that time as is evidenced by the correspon
dence among the attorneys concerned with the site. 

4. On each occasion that I was responsible in some capacity for 
acquiring Federal funds for investigating the actual and potential 
environmental and health problems at the site, or administering 
those funds through a Cooperative Agreement with the State of 
Minnesota Pollution Control'Agency, the defendant has been kept 
informed and given an opportunity to perfonn the tasks whenever 
appropriate. For example, when the Minnesota Pollution Control 
Agency proposed contracts for the clean up of wells contaminated 
with coal tar on the site and for a water treatability study for 
restoration of drinking water quality and quantity for the 
residents of St. Louis Park, the Reilly Tar Company was offered 
the opportunity by letter and by phone calls generally from the 
Minnesota agency with my consent. 

5. When Reilly declined to undertake the activities planned for 
their site, at my insistence, the State and Federal agencies 
solicited Reilly's participation on an advisory panel to oversee 
the clean up of contaminated wells at their site, to provide 
input on the method of remediation and elements of the drinking 
water study; all tasks funded by the EPA. Reilly was also asked 
to recommend procedures, studies or any other relevant approaches 
to accomplishing the clean up of contaminated wells and restora
tion of the drinking water supply. In fact, Reilly did provide 
input to all Federally funded activities through their contractor 
ERT and its subcontractors through communications related to 
specifics of technical performance that would affect the studies 
and remedial efforts. 

6. My practice of open communication among the parties continued 
throughout the studies performed by the agencies and led to a 
meeting on August 24, 1982. During that session, Reilly represen
tatives presented their proposal to do a comprehensive feasibility 
study of the St. Louis Park site by December, 1982. Meanwhile 
the agencies would continue with the treatability study and the 
cleaning of one contaminated well with Reilly's participation. 
From August, 1982 to May, 1983, when Reilly finally completed its 
feasibility plan, the Minnesota Pollution Control Agency continued 
to inform Reilly and its consultants of progress and data obtained 
through the agencies' study. Reilly was provided with data 
throughout the treatability study and so was aware of all technical 
information used to design the proposed treatment -system for the 
drinking water soon after the agencies. Reilly';s participation 
was solicited on more than a monthly basis by the Minnesota 
Pollution Control Agency. 
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7. Between August, 1982 and May, 1983, Reilly did not provide 
the agencies with any interim reports for review. With the sole 
exception .of the August 24, 1982 meeting, Reilly has not given 
the agencies any opportunity to confer with Reilly on their 
studies or on plans or conditions at the site. In contrast, 
during that same period of August to May, the agencies have 
continually informed Reilly of ail their technical progress and 
findings made with respect to the St. Louis Park site. 

8. In April, 1983, Reilly ailnounced its readiness to present its 
plan for its site to the public and the governmental agencies. 
The agencies requested an advance copy of the Reilly plan but 
were not provided with one. 

9. In May, 1983, the agencies presented the results of the water 
treatability study and plans for comprehensive remedial measures 
for the site to the public. Shortly thereafter, Reilly presented 
its remedial plan to the public. During the following summer, 
the representatives of the Minnesota Pollution Control Agency 
frequently communicated with Reilly Tar representatives in an 
effort to negotiate an agreement on handling of the St. Louis 
Park site. From October, 1983, until February, 1984, I partici
pated in prolonged technical discussions with Reilly* s technical 
consultants and engaged in negotiations targetted at reaching a 
settlement on remediation of the site. During those technical 
discussions, the agencies informed Reilly that the agencies had 
put a hold on the expenditure of 1 .5 million dollars for response 
activities at the site to allow the agencies to complete their 
review of .the Reilly Tar information and engage in numerous 
dicussions with Reilly about the merits of its report and its 
plans for the site. Funds were held for almost a year while the 
negotiations with Reilly continued. 

10. During the October, 1983 to February, 1984 discussions, 
Reilly deliberated over the efficacy of installing a powdered 
carbon treatment system at the site. The agencies participated 
in those considerations. Reilly finally decided to forego the 
study of the powdered carbon treatment system and agreed to 
implement a Granulated Activated Carbon system as a result of 
those discussions with the agencies. Thereafter, on numrous 
occasions Reilly's consultants discussed intricate design issues 
relevant to the operation of the acitivated carbon system with 
me and other representatives of the agencies. 

11. When negotiations between Reilly and the agencies failed to 
produce a settlement, the Minnesota Pollution Control Agency 
requested that EPA proceed with the design and construction of 
the activated carbon treatment system. EPA theii^^went through an 
administrative process whereby the justification for selection 
of the remedial measure, the treatment system, was presented to 
EPA Headquarters for concurrence. EPA Headquarters concurrence 
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was in fact received. EPA then ordered REilly Tar, through 
issuance of an administrative order pursuant to Section 106 of 
the Comprehensive Environmental Response Compensation and 
Liability Act of 1980. That Order once again gave Reilly the 
opportunity to install the carbon system at their own expense in 
accordance with EPA selected performance criteria. Reilly again 
presented its plan for installation of a carbon system which was 
more detailed, but substantially the same, as the plan the com
pany had agreed to implement during the previous technical 
discussions. 

12. Reilly has never expressed any dissatisfaction with the 
frequency and content of the technical communication between the 
agencies and Reilly or its consultants. The agencies, myself in 
particular, have made a concerted effort over the past three 
yearis to provide Reilly with every opportunity to perform tasks 
the government considered necessary to abate endangerments at 
the site and to present their views as to those taks or alter
natives. Whereas the objectives for clean up at the site may 
differ, even now, since December, 1983, Reilly has always 
conveyed to the government its willingness to allocate its 
resources to implementation of a Granulated Activated Carbon * 
system at St. Louis Park. Installation of that system should 
have been accomplished by now but certainly should be delayed no 
longer than the summer of 1985. 



Further affiant sayeth not. 

Paul Bitter 
Enviromiiental Engineer 
EPA, Region V 

Sbrom to and subscribed before me 
this _5^day of March, 1985 

Notary Public 

ccnniissibn expires: ^ 




